Jaundice caused by intraluminal bile duct obstruction in infancy is rare but may occur in association with biliary sludge, inspissated bile plugs, or gail stones. Nine boys (age 2 weeks-6 months) with obstruction caused by inspissated bile (n=7) or gall stones (n=2) are presented. Haemolysis was not a factor in the patients' histories but an abnormal entry of the common bile duct into the third part of the duodenum was demonstrated in two and one had an asymptomatic haemangioma. Ultrasonography was the most useful investigation. Surgical removal of the bile duct obstruction was necessary in eight cases and included biliary tract drainage in six and cholecystectomy for changes of cholecystitis in four. Obstruction resolved spontaneously in one infant after percutaneous cholangiography. There were no postoperative complications.
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Abstract Jaundice caused by intraluminal bile duct obstruction in infancy is rare but may occur in association with biliary sludge, inspissated bile plugs, or gail stones. Nine boys (age 2 weeks-6 months) with obstruction caused by inspissated bile (n=7) or gall stones (n=2) are presented. Haemolysis was not a factor in the patients' histories but an abnormal entry of the common bile duct into the third part of the duodenum was demonstrated in two and one had an asymptomatic haemangioma. Ultrasonography was the most useful investigation. Surgical removal of the bile duct obstruction was necessary in eight cases and included biliary tract drainage in six and cholecystectomy for changes of cholecystitis in four. Obstruction resolved spontaneously in one infant after percutaneous cholangiography. There were no postoperative complications.
Inspissated bile plug syndrome (IBPS) as a cause of neonatal obstructive jaundice is a well recognised complication of neonatal haemolysis caused by maternal rhesus and ABO blood group incompatibility. The development of early exchange transfusion reduced the incidence. 1 An increase in the number of reported cases in recent years has been attributed to parenteral nutrition, diuretic treatment,2 bowel dysfunction,3 and disseminated intravascular coagulation. 4 
Discussion
Intraluminal biliary obstruction is a rare cause of jaundice in early life,6 7 and the incidence may be estimated indirectly by a comparison with the 280 patients seen during the same time interval at this hospital with biliary atresia (incidence 1:15 000 live births).
Ladd described five patients with obstructive jaundice caused by a mechanical obstruction of the common bile duct by plugs of thickened bile.8 He believed that the condition was secondary to distal common bile duct stenosis. Hsia Lilly and Sokol considered that neonatal obstruction of the common bile duct in the absence of any of these factors was unusual.6 In our seven patients with intraluminal biliary obstruction possible contributory factors included forceps labour (n= 1), neonatal jaundice (n= 1), blood transfusion (n= 1), consanguinity, hypoglycaemia, and caesarean section (n= 1), and hepatic haemangioma (n= 1). Bruising after forceps or caesarean delivery can produce hyperbilirubinaemia after breakdown of blood and immature hepatocyte function may be responsible for an impaired conjugation of bile acids. Undetected haemolysis associated with the hepatic haemangioma may have caused bilirubin saturation of bile in one of our cases. All nine infants were boys, but no sex difference has been reported in the predisposition to intraluminal biliary obstruction.
Abnormalities of the extrahepatic biliary tree22 and cholecystitis23 have been associated with gall stone formation in children. Congenital anomalies of the lower common bile duct particularly anomalous pancreaticobiliary junctions have recently been described in cases of IBPS.24 An abnormal entry of the lower common bile duct into the third part of the duodenum was demonstrated in two of our patients. Abnormal entry of the lower common bile duct may be associated with abnormal sphincter formation and function, and at operation the common bile duct was dilated secondary to a distal functional obstruction. No predisposing factors were found in two children. It may be difficult to exclude biliary atresia in this group of patients. Clinical examination (and testing of stool) may not differentiate between the two groups. Liver function tests confirm an 'obstructive' picture, but the concentration of conjugated bilirubin and alkaline phosphatase and y-glutamyltransferase activities can be higher than expected for infants with biliary atresia. Radionucide scans pointed to the diagnosis of biliary atresia, but it has been suggested that a repeat examination will show excretion in IBPS. 25 Ultrasound scan was helpful in identifying a dilated extrahepatic biliary tree, biliary sludge/ plugs and stones, although one patient with a common bile duct of 8 and most are 10 to 13 years old at presentation. 30 Other causes include ileal resection, Crohn's disease,20 biliary tract anomalies,5 and prolonged total parenteral nutrition and frusemide treatment.2 The two patients reported in this paper were older (4 and 6 months) than our group with IBPS, but they were young in comparison to other reports of children with gall stones. Spontaneous resolution of both IBPS and gall stones has been reported. 3 ' 32 There appears to be a range of clinical problems associated with increased breakdown of bilirubin, failure of secretion, and oversaturation of bile, which presents with obstructive jaundice in the young child. Canalicular bile plugs and cholestasis represent the commonest response and appear to be reversible. Inspissated bile plugs in the extrahepatic biliary tree may represent the next stage and occasionally the child will develop stones.
